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m m m 

[0001] ^mmn. 5>mm->y'if'^n5ir^-^V-<(Schizo S accharomyces pombe) fclfc 
[0002] K«^fe^*5V^TW:, #BJia«fflASS»©WtC^ftfe5>frOS*dSflftSr$^ G 

(0U^Li^ Annu Rev Genet 35, 673-745(2001)#fig) o 
[0003] ^M^ft©gf©^W«,^ffl(DM^|^^T^fe^ft: 

Annu Rev Genet 

35, 673-745(2001), Curr Opin Cell Biol 12, 297-301(2000), Curr Biol 13, 
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R 104- 14(2003) 

, Annu Rev Cell Dev Biol 17, 753-77(2001), Genes Dev 16, 399-4 14(2002)#$9 o 

m*temm$imzt5\,^x, iim^^^mmt, scci i&$m®is:/ipy#v$. 

±* • /K>-<(ORad2 1 ) ^ts^^^^y t-i/>m&mz.{kftLX\< ^„ 
'&MVimm&fc(APC)lkft&<D±*~})^<DftM. Cut2/PdsHC c to-C, Cutl 
/Espl^K^^^-if (^y<y-if) ^mmi-^t^mt^ ,Hi(e:Rad21/ 

-^hRad21/Scclfi^m^^^^{t^^^T'feSRec8^J:oTE^tL-S(^ 
X.fif , Cell 98, 91-103(1999). Mol. Cell. Biol. 19, 3515-3528(1999), Nature 400, 
461-4(1999), Genes Dev 15, 1349-60(2001). J Cell Biol 160, 657-70(2003)#£S) o 

ctor, mmm-^m^^m^x, mm<vwmm^x.btLZ>t%z.btix$tc( 

Mx.it. Nat Cell Biol 1, E125-7(1999)#BBJ 0 ^#,^«gl5{-?UofcRec8^- 

5>^^tc^^-iftcJ;or^^tLS^^J^^Rec8«#^^(v:m-^ 
tpMl£Xi$:m£tlZ)Z.bf)K h<^fr<Dmmc£r>7jk£thX\,^(fflx.\£, Cell 103, 
387-98(2000), Embo J 22, 5643-53(2003)#f«0 o ffi^g#SSP013tet!jI^#:teRec 
8<D^:^(cP#bTVN6^(^!lx.tf, Genes Dev 16, 1659-71(2002), Genes Dev 16, 
1672-8 1 (2002)#RSJ. SPO 13 «»jJ^frttTi^<, P^^aigTS^^tl^ 

^OV^T{i^(D^^BJ$ttTV^^V^(^!Jx.^^, Annu Rev Cell Dev Biol 17, 
753-77(2001), Cell 83, 247-256(1995)#flg) 0 V^<o^>cD^^^#:^C^oV^T^V^v'— 
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Science 300, 1152-5(2003)#R8) o Lj&>U &&fifc&— ^gite^T, WiWM 

[0004] Mv^^it^tk,^ (Dnm$Lm-t. ^y^u^mmitm^fu-z^^m 

^m^tll,Xi^Z.b^LX^tc (Nature 400, 461-4(1999), Science 300, 
11 52-5(2003X& Xf Nature 409, 359-363 (2001)) o ^$£m<DW&Mfe. ^M—^bW, 

cooo5] m&ftmzte, ^v^mmtt&mirz2&pg<D<$mmttmtf-$&tix\, ^ 
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ywR&Mm-rzizto^ Recst&^m-rzmft, w*#«<&j&&&«]*yu ft 

^tbLfeo Sgol<!:'>3[>> ? 3'>/<rcMEI-S332<b<7)FB E 1(Z)-^— v^/l'&iSMttSrP^ 
[0006] f ^t>^«BJtt, (D(a)ia^J#-^2(c:^$tt-5T5/^ia^^^'5^^^^KX 

tfjffi^iJA^&SDNA^ (3) SaJU#-i-l(c:^$+a-5^SIE^JXf*^<7)+BM^BB?iJ 

5DNA-*K (4) ffjfB (2) fB^ODNA^hyv^^h/^^TT^N-r^U^VXU 
t>^tte&faft&fflfflm&&ft1rZ*^s<?%&^—}?ttDNA^ s (5) ga?ij#^2 

) ga^^^^sx^g^a^Jic^-c, i^L<fiti(D7^yi?^^^ x ^ 

Ki"5DNA^, (8) ga^lJ#-i-3^^$tt§i^SBa^JX^<D^M^Bfi 
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o^fe^BafTilJ^fStlfeSrWi-S^^^W^^-Ki-^DNA^, (1 i)sa^ij#^-4 

A^o^^ssffjij^i^^-rs^^^w^-K-r^DNA^. (i7)ia^ij§-^ 

4^£;ft5T^/^ia?iJ;^ft5^>^fC J K (18)@£?lJ#-^6(^£;ft,3T^/@» 
[0009] ^PJ«*7t, (19)(a) SE^J#-^8, 10, 12, 14, 16, 18Xte20l;i^£;ft5T^/ 

^ie^j^^^s^^^^SB{ti'j^?S't4^^'-r?)^v/^®x«(b) ib^w-^s, 10, 1 

2, 14, 16, 18Xtt20^C^§^^§T$y«^J^4oV^T, lim4|l©7;/|^ 
y/^f^n-KtSDNA^, (20)Bfi»-^7, 9, 11, 13, 15, 173U3l9iC^£ 
^■ ? ^K^-K1"5DNA J ^ ) N (21)@a?lJ#-5§-7, 9, 11, 13, 15, 173U*19^£ft 
tt^-T^^^^ff^-Ki-^DNA^, (22)mjfB(7), (9), (ll), (13), (15 

), (i7)x«(i9)te«c^DNA^hyvv J ^h/ c e^#T-e/w^y^vxL, fr^m 

^^nmmm^^ir^^<^m^-^-r6BNA^>. (23)ga?ij#-*§-8, 10, 
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i2, 14, 16. i8Xte20{z^&tizT$;mmm*btezt&&foftmnmm&&m 

1-3*>v^Jf^ (24)16^^-8, 10, 12, 14, 16, 18Xt£20lZ7jk£ti%T^; 

[0010] Zbl^mWte, (25)#ufE(5), (6), (ll), (12), (23)Xm24)ff£*c<^>^ 0 
^ (26)SfjIfi(5), (6), (11), (12), (23)Xte(24)mm<V^s<?mz.¥FmWj^ 

^-rsfetft^ (27) fcm^/ ?v—t^m,fax*foz>z. t^^t-r ^m^26 
[0011] m\w^m(Ds & oitRecst(D^m\z.^x. mwm^m^^m^i^ 

m^^^t^irmxh^o a. ftm&yv^—?(rad2l+Xferec8+<Dfc£><Dm 

jf7°n^r-;$\ ^t^Sgol+^/c^^^T^^ffllfSiJ^a^— ^Pnmtl) (Cio 
X^£tLfcMtel L $:$£m<~rZ>cen2-GFPm%, f-T^>^Wi^—b±^hV— ? 
bfCc b. ^T^tem<£>^ 30r^l5B#^i#jt$tLfc, Padhl-rec8+Pnmtl-sg 
ol+£fflfl&tf>1i^; 0 4 , ^^^a^^-*5V^Tcen2-CFP(7)^5>g|(T^y^^)75^fe 
ibtLSo c. cen2-GFP(D^^gi^»>^hbfc(n>100) o d. Padhl-rec8+-GFP 
m*. Pnmtl-sgol+^fflV>T, X^fflV^t- (b) irlD^ti#^bfc 0 PM&U^ 

/^C^^^i-gl-efcSo ^WKpREP4 1— rec8— RDRD (i»4^ B&&Rec 
8(Embo J 22, 5643-53(2003)) ^5^5) te, cen2-GFP*B»|c ( + Rec8-RDR 
D) <«£,ffc{i&<9&£tu ^a^^T^>-#^ET3Z:{W#?5ETT^l/-h^hy- 
^Uc 0 n^hn— yl^LT, ^^M(-Rec8-RDRD)£|ig4il(Cig#Lfc 0 Rec8 

WikM^±>hv*TlZte\,^xmmtim^Z^b&^'fmXhZ> 0 a. cen2-GFPT*-7 
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sgol A HSM*/i^$nTV ^ (*) 0 b. ««Cf&—#S(mesl A «]JJ:) 
cen2-GFPK;yK>#8ftj6\ sgolAttt'B^^^o c. ^—^WikM^ikMi 
n>30) , &I>^Zl5>^mI , t'^(n>100) (iI^£;ft,7c:«-T:\ Rec8-GFP^^-^ 
M^IU lffl^^^^-Uj,jj^^:^ R ec8-GFPcD^it^'»hL/'c 0 CFP-Atb2(a-2 
^-^y^^S^-tfSr^;!^ ^t°>HV^"T^bLfc(Curr Biol 11, 
836-45(2001)) 0 d. ^GFP^$rffll/^cChIPTs/-fe-r^fflbT, ^^-^-^( 
mei4 A ffl] it) «Jih^nfelffl^^^$tb/c^fe^(D^h^^jo(t-5Re 
c8-GFPU-</l^aiJ^L7Co TO/^vHtv-y'fy* n^t^ • ^y^M{*:i^f 
&}^£fiX33<9, y^-r-v— (cnt, imr, dg, dh, lysl, mesl) £{£fflL7t 0 

m-?hZ>o a. ^V^n-CKpatl-ll^patl-ll^flSttCEmbo J 22, 
5643-53(2003)) (Dmm^mW^^>^)^V, ^M^^DAPl^fetCj; 

Sl^-</^^(±|U7c: 0 b. ^^^rtO^^tbfc^-^fC^o^T, Sgol(^) 
Ytf-^— ^y>'(^fe)^LU ? DAPl (4'6 , -diamidino-2-phenylindole) (#&)-? 
^fit^febTio c. mis6+-CFP^^mi-^sgol+-GFP^ffl^^m3t^^T-e 
f^/c 0 Sgol-GFP(^)^r^Mis6-CFP(^)^m^afc 0 d. *aGFP£tf£{Cj; 

y£.m^tertz>, sgoi-GFPix-</^^ij^bfc 0 matim-s-mmfc^m^tertZ)^ 

rn^Dv^^)ftOTAS (t^T^v— ^^) \z.^6\^W^Wl^y^ 
— <tlHB#^ [H2d^t^#^7 0 ^-7"^fflLfc o e. CFP-Atb2^^ 1 LT^t 0 >' 

fe)^ttJL7t 0 f. l#?il«^^^TRec8-HA^Sgol-FLAG^#oTX^#^ 
T ^5&U ttHi^^feiFLAG^^r^^itl^Ly-Co g. ^ifc^tCW^^v' 
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[lll5]/^o^Kpatl-114^^tt(wt) % J5:tKcull-206XliPrad21-slpl^fflfla£0 

^^rad21<b{l^H/cPrad21-slpl«{l, slpl+ (APCl^mt(Dtc6b^m^ 
^5^^@£#CDC20*^d;/(MoI Cell Biol 17, 742-50(1997)) O^^^I^WlW^M: 
(OWmU^f^ho ^«^£DAP1^£^J;^^-U Sgol, Rec8&T>*^ 
--7^{^Yxi~-jV)(D^^my^>^, ^n^ftjnSgolJnft:, StRec8^#: 
Rlftfl?-*-— ^•J^^fflV^fc^«^>•y^^^>^7i-T;^lJ^L7c 0 cutl-20 
6^IS^iE^®jJ^^<b*fClSgol(D^?r^-r^, Rec8tf>#ft?i2iltL/c 0 Prad 

mGhgoi+dmpjf&izmm-tz-ticxiQ, cuti-206^#o/&e^»j£ti,.5 

^.t^i-mXh^o ^fe^sgol+^u^— ^^PnmtlX(iPnmt41 (Pnmtl<Z)§i 

£M-<7c 0 ^£*17t^JB&£, ^T^##^T^— h^hU— *U 28°C-C3 0^ 
i«Lfc 0 Pnmtl}^J;oTS g ol^fe6^^^.-r5cutl-206|fflfl&{i. f?&mM 

%^~rmX-&>Z> 0 a. 0, 5X^10 iu g/mlOTBZ£-a tfYEA:?V— ^£ft7cig 
^^oM^td^r^^^hL, 30°C-e3 0 P^iLt b. jt^^tLfc^^J^rY 

eattv-m^mj-^u 3o°ct3 0 mmmvtc 0 c . m-^^w^, m%.m, r 

TJ?CFP-Atb2^sabT^tVK/W(*#,)^Rr^bi-^)bubl A#0^^^VnT, Sg 
o2-GFP(^)^l±JL/c 0 DNA^^Kffe)T^feUc 0 ftW&M\^tertZ> 
W^MUm^\^X-hm^Uz. 0 d. sgo2+-GFP mis6+-HA$BJ§&£r@^U ^tGF 
P^fr&t>l7tHA^T^&L/j: 0 e. ChlPT^-fe^/B^T, ^Wm^MKm^ 

tLtcmj^xit^mm^m^x\ ^ntz^^^h^tm^^ ^-cs g o2-GFP 
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(Dm^SScSG01-GFPT : Vyci^K^^y-/l-Tia^L, DAPlT^tb^feL 
tz 0 b. ScSGOl-Myc NDC10-HAjNflJS&@j£U DAPl&tfKMyc&tfHAK 
^-r-Sgifr-eJfefeL/to c. Wf^'PT^^^fci-ScSGOl-GFPxV^P 
WKSr>^y-/U-C@3£L, DAPltr^J-tb^febTCo d. 0Xttl5^ g/ml<7)-</^£ 

i§rtPYPD^u-h{c N ^tsthtcmmfr<Dmmmz^mz*tfvhistc 0 e . ^n^- 

■fe^yv^Ts/HrWlcW, WF^(wt)^tJ«Scsgol A^Sflctc:43ftS^fl5:<7>tR 

fcoTV^. ^V^^Vhn-y^LTubrl A ^^^TOLfc (Nature 410, 
955-9(2001)) o t^^yy^o^- O^^ElT^-t-(n>120) o f. Scsgol A^h 
7^/K^*3(t5cenV-GFP(D^C0^^: o ^b5^K^:fctt5#8l£^-^[i, 
^T^i-3oOD^t><7)V^i»tbd^C^IS$n7to £-{®M£(n = 200) KolvOb^L 
fc. g- ScSGOl-MycxV^D^KttlWjpeW^^C^^M^^fL, #8! 
.Rtf^^ — #S£tC*3l/ ^T, 20(D*:^eoy(D9*>-^^-^nfccenV-GFP 

iL7t^(96%, n = 207), ^ic^-^-e«^fe.^^gt(7)^^^^^, 0 f c ( 
34% N n=322) 0 h. ^^u^Or^^^cenV-GFPT^-^^tL/clffl^^^^^ 

cenV-GFPKyh(CoV^T^aEL7to ScSGOl-Myc^fflJjafi^^^fe^^cD 
V^H7!)^^T^^H/ccenV-GFPK>h^m^*b7c^ (72%, n= 138) 
, =>hu—/l'&±Mm&\'t?F&£7b*<>1Z(<2%, n=106) o 

«^^tC^{t§l^IE3?U{ii/^^n^^.7K>'^(SgolRtl?Sgo2) „ W3?g$ 
«(ScSgol)^7j?T^^^t (B23Gl. 060) ^i£#£tL, MEI-S332Sr£tfffc 

LTV ^(COILS7W7A (Science 252, 1162-4(1991)) ia5f|J) 0 (21^1-^ 

Six T^y^s.tJf^LPP#flg. 
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SPA7V— Kr^U $c$c3£— #SK:fctt5cen2^FP<7D#fI{£o^T^-* 
WTV^:/7^KpREP8l£l£fflL7i 0 ^7^^KpREP81-sgol (wt)^i~5=i 

[|1112]^i^^^|^i^b^hSgol$)?)V^«hSgo2^C*J--r5fe^^-e^ HeLa«£|fe 
*^)*5<ttI?^^DNA(#fe)-e*^feLfc^m^-rillT*fc6o Mte 

CI§ll3]^^ip»|*3«J:tJ«tpflB<^HeLajHflflaSr % hSgolfc5V^Sgo2{C*H-«5£i 
ft-CftfeUUkfeh PBt^ir^ho^T^V/N^KCENP-At^i-S^Ca, c;# 

^—^^N°^«AuroraB{C^-ra^(b, d;/^&K 5lfcm£DAPI "C^Sfe 
feb7t*Sm^i-|at?fcSo hSgol, hSgo2V^-fHOi/^^ N JkDCEN 
P-AHVh(-ifi^i--5#Fjr^^-7"^^^^ Co -tfXii;/^ hSgol, hSgo2V> 
T ^-fe^hn^T^^/N^KT^r.t^p^^.^ofCo £?c, Sgol^Aurora BCD 
&mt, nti^mt^m^^^X^m^mWh-otc^^ Sgo2«Aurora B<Dlb£?t* 
^f!i]tC<£Ml/-CVvfco Z.(DZtfrhs hSgol, hSgo2teV^-f nt>ifJ'Fffl^<Fffl3re 

[|H 1 4]hSgo 1 , hSgo2£rHlft t bfcRN AiHf^ tb^tl^To fcjfe*Sr^t"0 "Cfe 

5o 48B#^#^cttv^-rt^cD^^^ 0 ^K(D^^#E^J^|]^J$i^, ^<D^^ ftmm 
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(mf total) fcwitvtcmmfcmni'tzo ~<DWffi\*, 

BubRl^RNAUzXmU-t^t^Xmm^tltzZt^b. hSgol, hSgo2tt-fe> 
[iai5]HeLa«£Jl<^T, hSgol^l^tL/cRNAiH^^TV \ mm&^JY? 

[|Ell6]Sgol,&t>*Bubl#\ W*^^tt5»J^^-e^)TOt^^fc^<b^ 

eLa»-e£i:/t 0 itm^mm^m^.m^tmz^-r 0 ^-rnawic^l-c, i 

±mz^-r 0 (b)^/jNWfi-^PI.^^J(nocodazole)-e4B#^^SLfcm, ^^^fe^; 
^RNATj^Lfc^ai^-em^^nfCo *£^Lfc^^(7)fiJ'a'(n>100) ( t*{C^-r o ( 
c) siRNA-e^bT/5^36H#r B m{^ Sccl-myc£^«HeLaM£[l/£L 

-centromere-antibory, 
ACA)) (m&)X°$Ll%m&lstc 0 DAPI ( Wfe) fDNA^^fiLfco (d)Sccl-myc 

Cllll7]Bubl^^ibfcRNAi^^^^n^Wfofc^m^i-|l|-C$>^ 0 (A, B) 
Bubl^^<bbfcRNAi^^^^^f ofc^> hSgol, hSgo2V^;fr<D^ 
/N°^K60-fe>hn^T^<D^^^f^^b7to (C, D)3>hn— yKDBubRl^^i 
LfcRNAi^-efi, hSgol, hSgo2\,^tL(D?>;<?'M<D-£^bv*T^(Dffi&fe 
IE^-efco7c^/5^, Bubl^^m^W^^fiE^tL^ Bubli:BubRl«^T 
\s^frmt£%?^s<?W?&'9, hSgoli:hSgo20-fe>ha^T— cO^fiBublt^ 
#-T?)^(A ( Bh BubRl^te^#U£V^(C, D)^£^LTV^ 0 
[El 18]-v-^C0^ri ' V^ffi HrlitfcT- (IE?"J2 1 x 23) ^cDNA<tGFP»{E^£g^L 
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[0012] ^mwcottmttez>?>s<?MkLxn, m?m^2iz7jk£*LZ>T*jm%mfrbts: 

cerevisiae)/j^et2^"ScSgol^\ B^@B^J#-^-6^$iX^T^y^gE^J{c:4oV^, 1^ 

fe^iaftj^te^w-rs^^jc^ ga^j^s^^sr^/^gB^ibft 

§/^a^7K^-^7^i^(Neurospora crassa) &3k<^&ft:#gaffjlJ#P?§t££^1-;5 

vwj^x-^- & *^>^fe^^gaf&J^i^^i- 5*>v^ jc (At) §£ia?ij# 
-^ioxf±i2^^tL?>T5y^ga^j(c:^v>T, i^<u.mm(OT^/m^x^ m 
m^b<«#*p$tL7^T^/^gB^^^^^^^o^#,^ga^^^^-i-5^v 

^fC^. gB^J#-^-14X«16{^$ttST^y^ga^J^^^5^^^S5fe(D^#,#: 
«Jil5t^ft5^^^I(Mm)^ 5£ga?lJ#^14Xtel6^£tv5T5/ 

mm^te<o, *^o^fe#:^ga$ij^i^t4^w-r^^w^M^, ga?ij#-*§-i8xte2 

0(c^$ixST^ymga^J^^^th**O^-fe#:5>gfl$iJ^l^^-r?)^^^^@ 
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[0013] *#W©*ffe£:7fe3DNA£LTtt, ±K**WOjfefeflc^iaft!l«li&tt*rWir5^ 

^^x^{c:ft^i-§ga^ij#^9x«ii^^$tts^sia^Jx«^offiffi^ga^j 

nfe^sa?ij^-^*/ctt^^^tp^^,^^ia$-ij^?stt^wi--5^>/^K^r 3 - 
Ki~5DNA^, ^^^ft5fei-5ia^j#^i3x(*i5t^$ti,-5^sia^JX(i^o 
*@Wfftia?ij^<b^ ^^o^&^ga^j^^ttW-r-s^^/N^w^-Ki-^DN 

A, Mt^^-toO@E^iJ(D-^^7c«^^^tP^^#:^ia$iJ^^14^i--5^> 
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m^-fZ>Z.btfX%Z> 0 

[0014] rtl^DNAIi, ^ODNAgS^lJtt^^{cS^#, MX-l*Mm, fcb#<«{S 
T^^y-^cDNA^:7^~^^^ 

£fc, Ifl3W^-l, 3, 5, 7, 9, 11, 13, 15, 17, l^^^Si^lfi^JXte-^ 

£?Tftv\ ^n-^^/N^y^vx-rsDNA^Mi-^^ttcij:^), BMb-tzm 

-fV'W-l'if— SmxSSC, 0. l%<DSDS£-^tfMrt&{C < fc542°C-e<D 

gfe^a^tf^t^-et, 65°c-eco/^yy^Vif-^ 3 ^ % ^t/o. ixssc, o 
. i%c»SDS^tpM«r^^ct665rw^^s^ct^0^b<^(f^<b^T*t 

[0015] ^0^<Dg4^V/^«i:LT«, mttmWtD^^fWb^—lJ—^^m 

H^^-CWK. ^(Jx.{i\ T7^y/}N^T^— ^\ fcfc<DFcmi$„ HRP, GFPftif 
His^. FLAG^^\ GST^^if(7)^5fe^qbtl,TV>?>-<^K^^^ ; ir^W(-^J 
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[ooi6] *&m<D*>'vmiz.&&mz&&^&fiitki,Tn. ^y^~-r^^ 
coon] ±.m(D&mm<otfimx. itja^ni^— a^jbivt, mmm^^nh^im 

Nature 256, 495-497, 1975), h fir, fchBjNBIi&^^yK-^Sfc (Immunology 

Today 4, 72, 1983) &T>*EBV-^ M -yyK—^& (MONOCLONAL ANTIBODIES 
AND CANCER THERAPY, pp. 77-96, Alan R.Liss, Inc., 1985)fc^ffigta>2rjfe£JB 

[0018] »P^^^W^«^^i-§-^^^o<Sfc*fc:,-^:^#:opM&(* 

[0019] ZtCMm*;?V—^#Cfolg(D#im^ FITC (7^W>7 

^HXIir^^n^Wy^hM^, 1251, 32P, 14C, 
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[0020] UT. -MMM^£<9*mW$:£iQ M:ft#)K$i.W~rz>j!>k *!PJ1©g#W||fc 

mmm i 
[0021] [^mi 

-?(DhtXpKEY>82 (ura4+-7-^7-) (d^n-r^f U P REP82-rec8+-GFP 

^-^^cDNA^-f^y-, ^.t^pREPS^^-Cnmtl+^a^— ^ s LEU2+-^ 
— ) (Y.Akiyoshi and Y.W. *3§i0£{£fflLfc o pREP82-rec8+-GFP&{£W 
-T^leul ura4-D18$BflStecDNA^M , ^y — XhJ^^?*— AL, ^T^>(7°n 

^^)^tf^^-h±^je(fbtL > wcxzosrmmisthtco mz., ^ 

P82-rec8+-GFP^^Lfc^^(0^«-ft-t-§-^^-et?), ^vvkRl>*5'-F 
OA (5'-fluoroortoic acid) £r£tf :7V— b±XMWl£tl (^ttl^X^^zf'yV^u—^ 
<D&*mm.-fZ) , fdl^tt5'-FOA^^V ^U-h±.Xmm&tlZ> (rec8+-GFP 

^-r^^p°p-efc5Phloxine B^M^ITV-H^P;^ ^ia^ffi©an^- 

[0022] (^^^^7n^ir^-7K^-<^) 

F*JEgttsgol+&t^sgo2+^<OGFPX»4FLAG^^#^r^giJI^«r % PCR-<— ^ 
©it^T-^-y^^^ife (Yeast 14, 943-951(1998)) (dioTHlfeLfco PCRifi^s 
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gol+-FLAG(DC*ilw(c:GFP^Ai-S^<t^ct , 9sgol+-FLAG-GFP^^i!i$ 

^^7it-J:oT, sgol+<7)[*l|at£yp^— ^^nmt/p^- *tfg&U Pnmt-sgo 
l+XttPnmt-sgol+-FLAG-GFP^tUL7c 0 j&Mf^CT, Sgol-GFPjmS 
gol-FLAGtCl^^nt^n/c^>/^f€^(ijiJ|^Lri 0 ;«(Nature 400, 461- 

4(i999)) tm^x^.m^m-^m^mmmm-^mmm^mm^m^tcm 

^S]ihi-S7ci6{Cmesl A 2rl£fflL7c 0 
[0023] (GFPT^-^£n/c&fe^<Z>fiy*) 

^^-^{^^^^n^(Z)5>ii^^-^a^i--57ife^, cen2-GFP( 
Embo J 22, 2284-96(2003)) &{£&-tZ)h90mffoti\ Z^i^^^igtfeSPAfc;^; 
^h$ttrci„ ^^^,^^0^^^->^-<57cfe{c:, -^{icen2-GFP-C-v 

(Quantix, Photometries) £{i;i7c:Sg^^(Axioplan2, Zeiss), S.t^Metamorph 
software (Universal Imaging Corporation) <Dt>bX\ jH^^r#fc 0 GFP^^t/KDZo 

[0024] (^n-^^&StfcP^ChlP) 

Sgol£rW1~5ChIPfc:oV>Tte, x^7 B n-rKsgol+-FLAG-GFP^ffib7t 0 ift 

ffl]ihb7c 0 Sgo2£r;|ri-SChIPfc:o^-Cf:}:, nda3-KM311sgo2+-GFPM£30 
^CGFPfet^ (Clontech) ±mm^mmiti<®Qfrhi¥mt5thtcVNA 
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> Xte$>.&tt&&tlti?ti-?^l/<D7 : 7?i/B^n, LightCyclerXteLightcycler- 
DNA Master SYBR Green I kit (Roche Molecular Biochemicals) X\ ^fklftftPCRd 

[0025] msgoim.ftcDi'Em) 

X4T-2 (Pharmacia Biotech) RWpET-l 9b (Novagen) ^tl^ftLWA&fttc 0 X 
i&(Embo J 22, 5643-53(2003)) |fitt(7)iii9 N GST-Sgom^^^mit^tz.^ 

hSgol, hSgo2t-fZ>)(DMVr&ft?3&)X\ hSgol, hSgo2<75— gp&;k;JI§MU:3§ 

[0026] (jfcjgglfefe) 

flSSr, 30°CX40^m3%(7)^/\yM,T/^\i^xm^U ^C^(Embo J 22, 5643- 
53(2003)) mm.(D^m^^Xm^tz 0 Sgo2-GFPS.t> 4 Mis6-HA^^^,i-§^ 
fcK:* tt&#}iz.&&L,X\**Z>mfo&femL,tio 1 :50Wlf^Sgol^{fcK.m : 10 
0^Alexa488i£^<D^1h^# (Molecular Probes) SrfflV vTSgol&j&tbUto 1 
: 200-e-v»>^gt^-3.— ^y^flCTAT-l (Keith Gullftd>btfe-^) % : 2000T 

Cy 3^^#» j-gt^^^trtflc (Chemicon) V >T ^<Hfc ffi Lfc 0 DNA&- of 

JMrTSfctf)^ ^JIS^DAPI-e^J-Jt^febfCo l:50^*;*^GFP#tft: (Roche) 
, RXfil : 100CDBODIPY FLg^^v)^^|$ (Molecular Probes) V ^TSgo2 
-GFPSrtfcfcUUt, 1 : 50 Wlf^HA^fl£Y-l 1 (Santa Cruz) . : 100"CA1 

exa48Stg&&ttry-*ftfC{£&m V ^TMis6-HA^ttJLfc 0 DNA% ^Uiti~?>t^ 
fc % fflfSfcDAPrcafJfclfe&Lfco *fcH3*ifc *ih¥fthSgolftte&Tj^^h 
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[0027] 

Padh-rec8+-3HA Pnmt41-sgol-i— FLAG-GFPtfcjjfflHS&U^ n>hn-;P 
£LT<DPadh-rec8+-3HA$c«£, 30T;^15nt P^T^^^-f {Cfcg^U 
l&MU ttttl#»^®Jbfc 0 ^o-^^V^-^^^/N^^^^f^^y-c^t^ DNase 

lTtttU^^g|L/c 0 SS^|»cJ:oTttW«JS:«fift'fbL*:«. Sgol— FLAG— 
GFP*>/^ff£, fctFLAG£a^M2 (Sigma) T^^^|^Lfc 0 ^HAjjCffcY-ll^ 
I/fetFLAGfet^M2{ClJ:oT, ^rtt^tLRec8-3HAS.tKSgol-FLAG-GFP^M 

[0028] (ttS^^SOfi?^) 

tfe&favXTv-t^lcm-tZhO)*^. SKI (Cell 98, 91- 
103(1999)) <DVK$E.Vd-etbotc 0 %k&favi*Tv±4$:Xtiik (Nature 410, 955-9(2001) 
)fBi&<Dii<9Hi£L7i 0 PCR£j&#-t?;yr- (Yeast 14, 953-961(1998)) ££gfflLT, Sc 
SGOljtfc^&m Xfi^tT-^-^^^ttfco ]E5|I^j1{5T-^-^>F^P 
CR^J;oT^^5/^Lfc„ ^-feft:V^-7-dr>-^Lf-URA3-GFPK^h (cenV-GFP 
)^0V^T{iHiJaZli$tlTV^(CeIl 98, 91-103(1999)) 0 ^(Dev Cell 4, 535- 
48(2003)) tm<Dm<0. 30°C-e^Vya^K«^*-r^i:{Cj;^ N J§ST-?M/^ 
5l$tl/c 0 ^IM^^^T^^^On situ immunofluorescence)^^:^ (Dev Cell 4, 
535-48(2003)) femOil^^LfCo 
[0029] («<D*&||) 

10%^r>v-fl6^-lM£:0. 03%<7)L-^V^^>t^P^.fcDMEMl:g^-e\ HeLa^ffl 
fl££i#*Lfc 0 Sccl-myc^i|,i-SHeLa^a)jS^200M g/ / mlOG418( 
Invitrogen#M)&tFlOO ju g/ml<DHygromycin B (Wako*±§Sf) -etg^L7c 0 s M g/ 
mlODoxycyclin (Sigmaft^) &ffi\;^tc4^^^~i/3>'&48^mi : T?^btZ£<9 . Sc 

c i-myc<Dmm^mm\^tc 0 

[0030] (ftfcr-Sgo^ftfDfEM) 

thSgolcON^T^y^IB^iJ^Pi-^lf^^^— ;?-<-^±Ti#btl^^^o/cr<t 
frb, *$&m%-bfc, X TriplEx: CTCGGGAAGCGCGCCATTGTG (B2£lJ#-^38) <D 
^n—^^^mmt^y^-^—t, Q9BVA8<DT^®?Ifi?lJcp<7}Jg237-24 
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2# lC*J-J&1-5DNAfifi?lJ : CCTGGCTGAATCAGCTTTGGTG (gS?IJ#-*§-39) Srgg 
Wrt^y^^— bfrm^ ^XcDNA^y^V— (BD Biosciences*±M)^bJ^Lfcc 

i— S^tfifa&nZtctblZ^ Sgol<D^109~~ 49l# g (DT^/m^— K1"<5cDNA 
WJ^if GST-Sgol^His-Sgol^^^Mi-^cfefCl^^^KpGEX^^ ( 
AmershamttM) <tpETl9b(Novagen|±M)(D|^^#^(C:^tt ; eYt^AL, S^ltT? 
f-=¥ (QIAGEN) Sr&ig&igiL*: (^M#^^.T/^f ^^^oTtT9) 0 CNBrffi 
t4^i-?)ir7Tn— * (Amersham-HiBO ±T\ His-Sgol£T^f— TVf— *tMb7c: 
o Sgo2^-T5l7t{$:{3: > GST-Sgo2(^331~631#<DT^/^)^W/&L--C, _LfB 
i:P^<D^-fe{c:J;^9His-Sgo2^fflV^TmMb7i 0 
[0031] (Mf3fe»iiS&^M*tt^) 

fttr-Sgol^fr (1 : 1000) , £rLthSgo2£ilfo.m(l : 10000) , fetBubl (1 : 1000 
;MBU±$SD , fctBubRl (1 : 1000;MBU±M) , 6tCENP-A(l : 1000;MBL*±M) , 
^Aurora B AIM-1 (1 : 1000 ;BD Biosciences^^) x l^t^f DM1A(1 : 
1000;Sigma*±§St)2:fflV^ _hfB^fe^J;i9^^^^^^f o7t Q Sccl-mycCD 
feMVk&fe, ^tmyc CM-100(1 : 1000;Gramsch Laboratories**^) ^.l^ACA ( 
1:1000, Dr. Yoshinari Takasaki^fbffitfc^gttS) £ffll^T, liK^&HCj^tTo 
tc 0 2#^#<tL--C«\ Alexa Fluor 488 ^in.'>^in l ^(l : 1000; Molecular 
ProbesttM) x CyS&'&tfL-^V^tjifcil : 1000;CHEMICON*±1SD , RX^Cy3^^ 
n/^fcMj[#:(l:1000;Jackson ImmunoResearch Laboratories. Inc}±$SD V ^7c 
o 3 (i g/ mlCOHoechst 33342X1*0. 5 u g/mKDDAPHrfflV^^Jt^bfCo life 
^ft, SlideBookXftMetaMorphy^h^^T^fflV^Tii^bTbo 

[0032] (^feffcte;*:) 

^"M^tp^HeLajSflliaSr^r^^S^-r^^ (mitotic shake-off) HL«fc«5|5Il|XU 
[0033] (^ft^ayhife) 
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HeLamffe*v>-7 summit: m^x$tmi>x. sDs^jr^v^T^^f^m^. 

$kmz£.<9ftffil-tc. 0 ^^^^K^Immobilon-Pll^(Millipore|±M){-^U, m^XTB 
ST(l50mM<DNaCl, 20mM<Z)Tris— Hcl , pH7. 4, 0. 05% Tween-20) <$>X 
5%(D^^A^^(Nacalai-f±M) T^o^y^LfCo jnSgolfctfrd : 1000) , £/tSg 
o2tfiifc ( 1 : 1000) s jnBub itfiW- ( 1 : 500) RTftfL?- V ^fcW- (1 : 3000) *M 

, ECL(Amersham-}±^)T?^^tt7c 0 
[0034] (RNAi) 

hSgolRNAX«hSgo2RNA±^ x siRNA^— ^VhS^JtLT, hSgol : 
AAGUCUACUGAUAAUGUCUUATT(@a^lJ#^-40)i:hSgo2:AAGC 
ACUACCACUUUGAAUAATT (Ifi?lJ#-^-4 1) ^tFthSgol : 
GUGAGCCUCUGUGAAUCAATT(@E^lJ#^-42)<tthSgo2: 
GCUCUCAUGAACAAUAACUTT(ifi^iJ§^-43)^n ; eiXjltRLyc 0 £/c, ftil<Z>si 
RNA^— y^hia^lJl?fe§BublRNA±(c:siRNA^--yVhia^J<tbT 
GAGUGAUCACGAUUUCUAATT (Ifi^lJ#-S§-44)£, ^t°^KV^^-/^7K-fVhH^- 
BubRlRNA±{C, siRNA^-yVhie^J^2@^fAACGGGCAUUU 
GAAUAUGAAA (IB?U#-S§-45 ; JCS, 117, 1577-1589 (2004)#J$)£ji§#iL7t o rft 

b<o&m*-*mkvx&&L, *\}*7^***i/Mi'\fY*i?^i/%L)%m^xiMifo 
^mALtc 0 &zmmfc % H\y^^-<D\^m^t'^x\%, neLamm\z.n\^x s h 

IV^^^K^^-, P MD.G(VSV-G env «^7^K) . pMDLg/p.RRE(m31fl: 
felU:^ h7^^^^> 3 ^tfV\ 48l*|«I«<0«fil±»SriaiR«, fcttLTSM' 

mmm 2 

[0035] 

(^^©^jottS^^WSgol(D[^^) 
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^<£#-C£>5(Cell 103, 1155-68(2000), Mol Cell Biol 23, 3965-73(2003)) 0 Lrt>L 

m^m^i^ ir/^— \fcuti^^mm^th^t^M(Embo j 22, 5643- 
53(2003))), m%t&&ttfc<DftM^mtte^tc(m2mM) 0 l/^o-c, ^$cfg- 

Z^R-tZtcfrl^ *mm#btt, Rec8t&^m^t^M&^(D^m&ftm:f&^ 

\^n^%^.-r^>m^^m^tz. 0 ^(D^v~^^izx^xmmmi^s S oi+ 

(ORF:SPBP35G2. 03C) ^tiJLfc 0 Rad21^^?fl.Lfc4§'8\ Sgol{^ft 
^c:||L-C^^<^Ay<^^#^{^$/ c ^v^7 v cl^6, Sgol(;iJ;5/&S<»Wm*ec8(;L*:£<-<& 
#LTV^(IEIla) 0 irVhc2^T^^m7t^^>^«^-^— (cen2-GFP)^ 

^*^-ecp^«([nib, c^m)<Dmam^m^n^tzib^ r& C 8+ts S oi+t<D& 

m%L<D%£^ WjiWl^Vy^^ (blocked nuclear division) m.W»%%~£> 0 

^m^sgoi^Rec8^m^h^m^^m^T^h-r^tcmz s sgoi^tcw 

^XRec8<Dm^m^<, 1t^tt^#,Kadhiyn^— ^(D^fJ^lT-e, ^<D#/V/tf 
^i//^«^GFP^-^^#ttb7cRec8^^$*^T$VW]^Jnmtl7°u-e- 

^m^xRec8^FP^-r^mm-r^t^^^m^tcmid) 0 sgoummtt 

m^^^X(D^m^-t^t^b, (DNA^^nTW 7^ — & (Nat Genet 32, 143- 
7(2002)), Tfg#flSh ilfDgfiaot, Sgol^^^o^^RecScD^'ci^ 

[0036] (sgommmn-ttm^tertzmmfc^mmz&m-fz) 

U%ttt%l t P(DRec8<Di%m^mLX, Sgol^m^^Xh^>t^m^tMZ 

, sgoi+^-K-rsoRF^ffc^E&^u mmm%m&L.ti 0 sgoimmm^m^ 
^i&m^-x-hz>t^ffl.ik\z.-m^x. sgoi kmmte±^mxh<ojEigtj:mM&) 
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0(7)^p^^-*C0V ^XCDfy^ tyhn^7li->-^^GFP (cen2-G 

floras, #^^i^M^m^-^^ibL7c^^, ^^-^^fisgoi 

[0037] »JKfrtt©gS*FSrPI^<5fci0{j:, mesl A ^tlS^ititlZ^ltftcft] 
SrJltt»tS*»©J:ptJ:, 5>#J$^7bcen2-GFP^-^/^^-^^^^:^{ C ^^^ )7 v 

<9 N sgoi &mmn±>hti?iT<Dw-Mftm&^-t ^t^^^m3b) 0 mmm^.. 

^^^XnRec8iy^/^mS^^Xh^t^mmXh^(DizMU sgol A^B 

H3c) 0 sgoi Am8&<Di-^<x<Dm*&Mtes ^"rvfv^yXfe^yy^ytiu^ 

^'Tto^&mM&t&frK ^xRec8<Dmmfcmm$n^^(Dmfe.nwi. / j?i'. mw. 

(Science 300, 1 152-5(2003)) 0 ^n^>-^efcl^(ChIP)Tyir^^ffiV>T, 

KlJ^^TO^sgol A^^^^V^tS/^^TV^^o7t 0 ^Itb^^ 
te\ ^31— ftm&(DmW,fcmiec8<Dm£:J)\ -fer^hn^T— ORec8^^E(^ft 
S^O^»iCj;oT^C^(D^{i/ c c<, tfb^^cm-^^^{t-5»J^fri4Re 
c8^{iP:#{c:fcit^ti^J:o-C^C^^^i^i-§ 0 ±3zl!<7)|g^:^J;oT, Cutl 
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U UbJKCflcttRecSO^^i-r^^LTV^CEmbo J 22, 5643-53(2003)) 0 Clttb 
[0038] (Sgoltt»#&— te-fc^hn^T^flE-f-a) 

^^^p^^^^o7t(IH4b) 0 ^tL^(DK^httMis6K)J^^^N^K(Cell 90, 
131-143(1997)) £*#U Sgol^ir^hn^T^^^^^fc^^^LTV^ 

(04c) o m-ftw&m&miimi^ sgoi^-r/u^mm^m^ir^ m-^m^ 
u n— ftWkmimft't stcotvc, i&M^nssgom^a^&oTi^^ 

Sgoitt«^zi5>S5}-e«:^<ttj^i* (I34b) % sgoitt, ^SJcfev^ 

[0039] ;*3gK#£>B: x Rec8(DW]J^^|S^{C*3^S^^^^ 

LT fbJKfrtt ©&*##i|*-*-5rt:«> (C, #^m^-Cfc-5^^gE(^^ (Science 
300, 1 152-5(2003)) LTV ^<5 0 SgoldSRecSOSjJg^tt^OT 1 ^^— t?*>5»^^tt 
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Tl^(IH4d) 0 Rec8<D^{iSgolivl^#Lrio^-f , ^^.t'W\mXh^t^ 
V^L/i([2|3d, l!^:-fr-r) 0 Ungues RecSbSzoltteXt^mtLVXWimWm 
m^M^m^fh^, m&^m^Xii. Rec8te^rn^n-^V{;if&#U Sgol 
«Bubl^-1f{;ite#LTl^(l2l4e) 0 Mf&lft^ Sgol<tRec8fi^tl^, swi 
A 6 (-^rn^u-v^^S) ^t^bubl A ^^fc^ir^bn^T^^LTV ^ (1214 
e) 0 ^i^tailiizibr^i-^t^J;^, ^#,M^«lc:a5i^<, ir^>n^ 

[0040] *7C, v^^vC/^-fe^— if(D^ffl7i^Rec8^a^t-v'-/VKb, ^tl^fS^ 

\^^x%^mm&%.xibz>m&x-fo^xh, s^oim^MzLmmr^t^^c 

[0041] (Sgo2^^S{-*5^§#*^Sgol/^n^-efe§) 

•^r^t^^^t) ? /^^^7K^•^^1^^^Sgol^MO^>/^^K^V^{llb^ Sgol 

^0J#b^Sgo2^#^tfc^i^^^$i?^.7^?v^Sgol^^'^^^^V^mbfc( 
ORF:SPACI5A10. 15) 0 sgo2+*^^-^^^r, sgo2 A &HJW3E# ^Hg-Cfo 

V^ttJU7c([H7a) 0 sgol AllSa^^OifD^i^S^i^^^, n^^M 
Witi-5o ^M#ffi^olNTfi^5fc*6^ l*!EH4sgo2+*tfc^GF 
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PT'—fnttittto it^MSlC&Vvr, Sgo2-GFP(i2oX{i3o<DHVh<!:LT 

^m^m^^x^v. ttm&m<Dmcm&-f z>m7c, d> 0 chiPT^-t^m 

h<DX&Z> (Science 269, 1429-31(1995)) (Hl7b) 0 ^T*5j-^^*5it 

Sgo2#m^t£^^n^n^vH^-<tt&f!) 

^*3V>-C. sgo2 A»^fc5^1#^n(-15%)b7t^?rM,VNmU M^lfrf? 
-^^JEit^itSfd^^fi. Sgo2t*7tS^-e^r.^^b7 v c 0 U)>U sgol A 

v\ 

[0042] (Buhl\Z.M^tSfrZ>^^i/l/(DmtE) 

tg't&m^mife'tZb^X.hthXl^o (Nat Cell Biol 3, 522-6(2001), El3c) 0 bubl 

oi<DmmteBubimmz£.<>xmftb£th?%t^ftbtLZ) 0 ^(Drnm^mm-r^tc 

#>l-. i^C##^fcoTl^bubl AM^&^T. Sgol-GFP^^vl^fli^ 
7to PJ^C:, bubl AiBJiattIEm^Ib^tiSgol-GFPi/^y^5^^{c^ 
V^Tjo(9. -f-t^<9{^rt^TOL7c^)t^b7t(Bl4e) 0 ^-if^tt^M^S 
bubl-K762R^^^^fflV>T, [^)#(D^^#rb (Embo J 22, 
1075-87(2003)) 0 Sgol^^S^IISCMftU-^fa, itMbubl AH8)i&t^ 
V^^^^^n^h^tciJ:oT^ttS$^^(lll^-r) , BublteSgol*^ 
^fC<^^4lc:J^&&f££&V\ ) LfctfSoT, Bubl<7>¥^-i£f£14teSgol£i?V 
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[0043] mfLtzmm^^^X, i?:/hn^TtC;fetf6W*^Sgo20^te, bublg£l£- 

m^io\, ^xmrn^mztiz^b*^ ^l/c (iii7c) 0 Bub mm^^t^xo 

T, W}W-i^COm^m^tmm^nX^tl (J Cell Biol 143, 1775-87(1998)) q 
^PLT, bubl-K762R»-fm. DbJ^Mffl-e^^n^n-v^-^^t^Jo 

rtz>®m&mcx. mmim^w-mm^-r^m^o^m^mx^s^i6 a 

LT^i&^E'tt^i-o sgo2 A75S|Wl#tCswi6A(C*tLTitife5Ei4^L((ll7b) % 
*^^^V^TM^^^# ( ^^^^i-r<^^M J v^aiL7 v c(II!^^i^-r) 0 sgo2A 

bubi a -m^mfafiK j&MxiiTBzm^m^\,^xmmfofr$&&i£<>tc<^&j: 
zmn^-tztciba)^ s g o2tBubi btDf^j^mifezmmistcc ^tvh<D±x&m 

W^S^-fcV ^X^W&trZ-tfc, Bubl^— If (DmmtemifeXtbZZ. b*^\-.X\ ^ 
[0044] (W^©Sgol*^n^<D$H£) 

^p^#^f*. m^mm-tertz. ^iv^xm^titc^t(Dt^^-—o(DSgoi^ 

^en^fc^ScSgol (ORF:YOR073W)£r|p]5£Lfc o rtHtiScSGOl^GFP^ 
^tttf^cbt^oT, ScSgol(D^B^rt(7)^^{COV^P^fCo ScSgol-GFPtt 

^PS^^fc^ir^hW^t±i$tLy'c(El8a) 0 ScSgol-GFPfiGl/S»] (-f 
>/^®^*^LTV^(El8b) 0 Mifc#§^P^ ScSgol-GFP^-^'PW 

tc^^ib^T^m^^^, m~ftm&MRxfmmm-ftm^^^xte±<tk 

m$tL^V^(IH8c) 0 Ufc^oT, ScSgol^^^-^tt^fc^t-^H-^SpSgol 
, RXj^^m^n^SpSgo2(D^-ly\zm\&\^X\ J ^ 0 
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[0045] ScSgolomtfeteffi^ZltltoiZ.. ScSG01jS{H-T-^^^$-ti:fc 0 Scsgol AM 

^Tyt^ffl^T, Scsgol A m-h^MM^T^n^y-Ati^^lt^LTt 
o 40%OScsgol A = P— — ^&ir^^-(^o^-y-A©ti3feSr^i-)^A/-ev^ 
KF^®=o=~-eH2%*fl(|-Cfeofc(|g8e)„ t*5)gO|feM«i 

scsgol a mmi-imwc^mmii^miiC ^<<Dmmm^m^mxm-<Dm^ 

*/W^V/W5|5j»tC*5V ^TlfefefrScSGO 1 (CI 1 3Myc^ '^fllt-S^tt, ^ft g 

^-^{-^{t5^^a^^mt^(34%0^^#:^||^68 0 /o^7V 
^A^8i^-r)^<b^^^mU/c((H8g) 0 ££>lC, ScSG01-Myc*fflJ!a«^M- 
5>^ffiO^^(^VNT^ir>hoyT(D^^m^L((ll8h),ilb^tt 

^^^riibT»]M^tt(D^*^|ii-5±-eScSgol^|t^^#J^f c L 
T*3t), ^ntc:J:f9^^»Sgoi^|^#{c:^mr.^>Sr«ft^(ciLTv^^(D#xL 

[0046] (H»^*-e©'>a=/^©«#) 

:/7*Mfta?©*£*, Sgoi^fao^^-?^«dS3«cD^.|^^$nfc^, ^tltbte^L 
XMmX\ v-y"-f-5/^7n^ir^-7K^^<Sgo2, i^#n^fe;*--fcUfcrs?:tScSgol, & 
UV-fa;*/J^-y^;/1*-B23Gl. 060-efcofc 0 ^I;ftbO^>/N 0 yK^2o<D{£#iMi$ 
SrHA^ttJLfcd^^ BLOCK MAKERS. t^MAST^n^A (Nucleic Acids Res 
26,309-12(1998). Bioinformatics 14, 48-54(1998)) ^fflUT, 2^Py^'>- 
^T-CPiS+iOfeS^^^^M^mbfCo I©7yn-f{l % /nx, *t<^ % 
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^m^r21-37^m ) 0 ^oy^K^Drosophila MEI-S332£rl!rA,-efe'9, ^tl 

XWm-ttfbtltck<DVhZ>(Ce\\ 83, 247-256(1995))^ ^MWlO^=<T{i^-^ 

lZMEI-S332mife^t^XmmXh&t&m^mmtStlX\,^ (Genes Dev. 12, 
3843-3856(1 998)) 7c£>> Sgol(D^#$^fc|M^(Dlt^{-oV^-Cp^:^To7c 0 r 

^^^^^^/^^^^^^(IlllO),, MEI-S332^(D7c^^m^ 
X^t\^X^hfl^^nt'3^<DT^mh^±., SgoKDmife<D£ilsblZ&^X 
h&^k&^^tiil.tl (MEJ-S332t£3ott51 3N, 34V&LF368S ; Sgo 1 jo( t-52 
9N, 501^.7J?294S) (!2|9GD;%fTO#)o H2:7 'uy ?fo<Dm<Di&fctSthtcT 
5/®?(Sgol<D293P, 296R, 298K, 299L&I>*300R)^ -T^TSgol^fgjCto 

■r^it'fc!) (®9T;^!M^K r^-{£#£;hr^^aS297TO: N mife*W£o 

^ht£<T7~^\z.mkis^z>z.tftx%z>{m9%m 0 z.nb<r>w%j&, so^s^n* 
^&-rs) 

^m-^h^bsgo^^nxh^t^^hri^sgoiRxfs & o2^r'~^~-^ 
^JteiRii4(i^-f^^^)T^ofc(iiiiia) 0 ^r-e, itute^~^-;*_h-cji^j±i 



WO 2005/054471 



30 



PCT/JP2004/0 17428 



ntcSgoimm-i. HeLajNBJJ&frtjttJ^-e— 70kD<7V^K(t£^#^-ffi;«:60kD)£ 
tfcfcnU Sgol mRNA%m&t^ZsiRNAT*mffa&t&mi,tzm&. 
^^^♦i{C^U7c(lg|llb) 0 Sgo2^#:«, -120kD<7VOK(tdjt 

#T-fttel450kD)£#lfcQU Sgo2 siRNA^«LfcfaJtej6»k#fcttttt4*-Cfi 
^>LTl^c([I]llb) 0 ^^5r-^l±, SgoltSgo2irO^*s % i#J$L7cHeLa 

/^«(ia^J#^-18, 20;^n- ; etXhSgol > hSgo2) <DMVr&ft? § lftT\ hSgol, 

hs g o2<D— gp^^mmcism^, ^o^^^^K^^^^a^-r^-^^i^hs 

gol, hSgo2K#^7tft:£:fftJSiU fri)*Z>8cft&m^X* HeLa'fflJfa&gk&U IrI 

NA-e*lfefeUT % If M^T*<tt>^F^i4(7)hSgol ( hSgo2*W^SC<E>$8m«: 

(prometaphase^^MmetaphaseM^ttT, hSgol , hSgo2V ^ttOv'^'f /l"b 
x ^^-hl-hVh^^^^tLTho r<D^^(D^(c: < t«9, hSgol, hSgo2(D^ 

Shift tffl^ct^ti^HeLaSilJiai:, hSgolfc^V ^hSgo2tC*f-^5jftflc-T?2fe£ 
U I^NF{C^^hn^T^^^^«CENP-A{C^i-^^tft:S.7j?DAPI-e*^feLT, 
hSgol, hSgo2^>^«cD3§sg i £f^c 0 ^m^Hli3{c:^i- 0 0i3*>5>t>d*5J: 
hSgol, hSgo2^i*;ft,<0^-?vl^ Jfefeflci^CENP-AKyMijaiH^ 
^0f^^^-/^^?>n7io hSgol, hSgo2V>T tlh^^h^^T^ 

Vv^r— *V^StCfc5, Aurora B^lfe-feUCo Sgoli:Aurora B(75{4g{i N jtfjfp 
Mt^M^^^X^m±mZXh^tc^K Sgo2teAurora BO^j^if^MflJ^g 
LTV>7t(013) o Z.<DZLbfrt>, hSgol, hSgo2m^-ftb'bHf)^^^^'P^*-e{Cit) 
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[0048] (tb<^>^>>ffiMfcT-<^^ 

hSgol, hSgo2^^<tL/cRNAi^a^tL j efLtTor v c 0 ^^|§H4{Cl^i- 0 

H^Bubl^RNAi^i^^ffiiJi-^^^i^^^tL/cri:^^, hSgol, hSgo2fi 
[0049] HeLa^aiS^fflV^, hSgol^tl^tLfcRNAi^^^Toyclffl^^^K 

NAi^TofchSgoio^m^^L/c^ 

tWc(IUl6a i) 0 SK^^d, Sgol^/^MTO\ m£$k&ftfctfU$Ut%k 
■&fc£:<D±mzf^XftMlstc (12116a iii) 0 ^^^^^iabTV^i^V 
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5(121 16b, =^u-^) 0 ^®ii«9, /r^V— /U%im.£ft?b. Sgol RNAFFP 
[0050] Bubl^^ibTcRNAi^^^rtl^^ToTCo &r jP:£|I|l7^1- 0 ^(D^^ 
[0051] Ik^. ^^<^^^v->tgp)itiK^-(ga^J#-^2K 23) (DcDNA<bGFPit^^ 

[0053] «0^<^^^V>-«X^^{C^<^#$tL7h^^^ra^H^-C\ 

£5o 
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[1] £XT<D(a)Xte(b)<D#l/s<?n&= 1 — K1--5DNA 0 

Sfi^J^^tt^^-t-^^^/N^S^^-Ki-^DNAo 
[5] ia^J#-^-2^^^^T$7(^Ifi^^7^S^^^^ 0 

[7] WT^Xtt^fD^y/^f^-Kt^DNA, 

[10] ft ^^SKicODNA^hy^^h^f^T^vN^yy^VXL, ^o|&&ft:# 

ga^s^^-r^vv^®^ -K-r sdna 0 
en] ga^j§^-4{^$n^T5/^ga^^^?.^^^» 0 
[12] ga^J#■^4^^$tv^T^7^ga^J^cjov^-c, i3mxtei^<DT^g&^^ g 

m^L<«#jD^^fcT^y^ga^ij^^^^,;6^o^# 1 ^ga$ij^^tt^^i--5^> 



WO 2005/054471 



34 



PCT/JP2004/017428 



(a) Ifi^(J#-^-8, 10, 12, 14, 16, 18Xf*20(CI^$*T^>T^y^BE^Jd^^-5^^-?^ 

(b) BE^iJ#-^-8, 10, 12, 14, 16, !8Xn20lZ.7f;&tiZ>T^;m&miZte\,^X, 1% 

9, ii, i3, is, i7xtei9iz.^£tv&i&mffimxte : £<Dmffimm 

iB^iJ#-^7 f 9, 11, 13, 15, 17X«19^^^tv5^Sia^JXf«0+@M^ia^J 
DNA 0 

ff*JS7, 9, 11, 13, 15, 17Xfil9ffi«tODNA^hy^> ? ^>'h^^TT*/^ 
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[23] io, 12, 14, 16, isx^oic^tizT^/mmfrbte&yk&fr 

[24] m^m^y8, 10, 12, 14, 16, 18Xfe20{^<£tiZ>TS./mMmzi3l^X s 15gL 

[25] IftjRJlS, 6, 11, 12, 23XlZ24mffl.<n*>s<?mk, -^—iJ—f^s^M&Zf/ 

[26] |i*xH5, 6, 11, 12, 23Xte24tmCD?>s<?mz¥fm^&^Zfcfc 0 

[27] ^{£^^n-^i^#:T-&§~<!;£#^ 
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